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DETAILED ACTION 

Specification 

The application has not been checl^ed to the extent necessary to determine the 
presence of all possible typographical and grammatical errors. Applicant's cooperation 
is requested in correcting any errors of which he/she may become aware in the 
application. 

The Information Disclosure Statements filed 09/26/2006 and 12/22/2006 have 
been considered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,3-5, 10, 12-15, 21-23, 25-27, 32 and 34-37 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Melanson et al (US 7,1 16,721) in view of 
Yamaji (US 5,534,827). 

Regarding claim 1, Melanson teaches in figures (2) and (5) a method of 
controlling a sigma delta modulator (See column 2, lines 21-23) with a loop which 
establishes a signal transfer function and a noise transfer function of the sigma delta 
modulator (See column 3, lines 3-6), wherein the sigma delta modulator receives an 
input signal (INPUT SIGNAL) and provides a modulated output signal in response to the 
input signal; wherein the noise transfer function inherently establishes a maximum 
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stable amplitude for the input signal since going beyond a maximum stable amplitude 
would cause overloading; wherein the loop comprises a loop filter (See column 3, lines 
3-6); and wherein the method comprises the step of - controlling the sigma delta 
modulator to change the noise transfer function (See column 2, lines 21-23; column 3, 
lines 39-50; and, column 5, lines 41-46) inherently in response to a signal feature which 
is correlated with the input signal since the input signal is the signal being processed, 
wherein the signal feature that prompts the control/correction is provided from the loop 
filter since the noise transfer function is in the loop filter and since the control/correction 
and in this case the selection of suitable filter coefficients is in the loop filter. 

Melanson et al do not teach that the maximum stable amplitude is to be 
maintained above the absolute value of the input signal, i.e. to have the largest 
allowable amplitude, and that the feature for which the noise transfer function is being 
controlled is obtained from the loop filter. Yamaji discloses a delta sigma modulator 
wherein he teaches that having a large signal amplitude reduces the influence of noise 
(See column 3, lines 32-34). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to combine the teachings of Melanson et al and 
of Yamaji to realize a delta sigma modulator having improved performance and 
reliability because a large signal amplitude reduces the influence of noise (See column 
3, lines 32-34). 

Regarding claim 23, Melanson teaches in figures (2) and (5) a sigma delta 
modulator (See column 2, lines 21-23) with a loop which establishes a signal transfer 
function and a noise transfer function of the sigma delta modulator (See column 3, lines 
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3-6), wherein tine sigma delta modulator receives an input signal (INPUT SIGNAL) and 
provides a modulated output signal in response to the input signal; wherein the noise 
transfer function inherently establishes a maximum stable amplitude for the input signal 
since going beyond a maximum stable amplitude would cause overloading; wherein the 
loop comprises a loop filter (See column 3, lines 3-6); and wherein the method 
comprises the step of - controlling the sigma delta modulator to change the noise 
transfer function (See column 2, lines 21-23; column 3, lines 39-50; and, column 5, lines 
41-46) inherently in response to a signal feature which is correlated with the input signal 
since the input signal is the signal being processed, wherein the signal feature that 
prompts the control/correction is provided from the loop filter since the noise transfer 
function is in the loop filter and since the control/correction and in this case the selection 
of suitable filter coefficients is in the loop filter. 

Melanson et al do not teach that the maximum stable amplitude is to be 
maintained above the absolute value of the input signal, i.e. to have the largest 
allowable amplitude, and that the feature for which the noise transfer function is being 
controlled is obtained from the loop filter. Yamaji discloses a delta sigma modulator 
wherein he teaches that having a large signal amplitude reduces the influence of noise 
(See column 3, lines 32-34). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to combine the teachings of Melanson et al and 
of Yamaji to realize a delta sigma modulator having improved performance and 
reliability because a large signal amplitude reduces the influence of noise (See column 
3, lines 32-34). 
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Regarding claims 3 and 25, the combination of Melanson et a! and of Yamaji 
teaches a delta sigma modulator wherein the noise transfer function is changed while 
the Sigma delta modulator operates in a stable state, i.e. without detection of 
overloading (See Melanson et al: column 2, lines 21-23; column 3, lines 39-50; and, 
column 5, lines 41-46). 

Regarding claims 4 and 26, the combination of Melanson et al and of Yamaji 
teaches a delta sigma modulator including a loop filter having a cascade of integrators 
(See Melanson et al: column 8, lines 66-67). 

Regarding claims 5 and 27, the combination of Melanson et al and of Yamaji 
teaches a delta sigma modulator wherein shaping of the noise transfer function is 
controlled by changing filter coefficients of a loop filter to move zeroes or poles in the 
transfer function provided by the loop filter (See column 4, lines 53-67). 

Regarding claims 10 and 32, the combination of Melanson et al and of Yamaji 
teaches a delta sigma modulator wherein the input signal is provided via a pre-filter 
(205) (See figure 2 of Melanson et al) which is controlled/selected for anticipated or 
selected values of the input signal, the input signal having many associated 
features/characteristics. 

Regarding claims 12 and 34, the combination of Melanson et al and of Yamaji 
teaches a delta sigma modulator wherein the signal feature that triggers controlling or 
correction of the noise transfer function is inherently a characteristic or attribute of the 
input signal, i.e. the input signal of the modulator (See figure 2 of Melanson et al). 



Application/Control Number: 10/599,343 Page 6 

Art Unit: 2819 

Regarding claims 13 and 35, the combination of Melanson et a! and of Yamaji 
teaches a delta sigma modulator wherein the signal feature that triggers controlling or 
correction of the noise transfer function is provided from the loop filter by processing 
that comprises low-pass (See column 1, lines 7-8). 

Regarding claims 21 and 22, the combination of Melanson et al and of Yamaji 
teaches a delta sigma modulator wherein the delta sigma modulation is implemented 
with a computer program (See figure 5 of Melanson et al). 

Claims 8 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Melanson et al (US 7,1 16,721) in view of Yamaji (US 5,534,827) and further in view of 
Chikhani et al (US 4,839,657). 

Regarding these claims, the combination of Melanson et al and Yamaji teaches 
the essential features of the claimed invention as set forth above except for a specific 
quantizing level of the quantizer. However, as evidenced by Chikhani et al, it is obvious 
to select any suitable quantizing level for a quantizer because the level of quantizing is 
a matter of choice (See column 7, lines 31-33). 

Claims 14, 15, 36 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Melanson etal (US 7,116,721) in view of Yamaji (US 5,534,827) and 
further in view of Armstrong (US 2003/0012393). 

Regarding these claims, the combination of Melanson et al and of Yamaji 
teaches the essential features of the claimed invention as set forth above except for a 
peak detector to detect magnitude peak information for the purpose of controlling the 
noise transfer function and wherein the peak detector functions as a low-pass filter to 
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determine a value of the input signal. However, the use of peak detectors in delta- 
sigma modulators and the use of low-pass filters to detect magnitude fluctuations for 
preventing system overloading is well known, as evidenced by Armstrong (See 
paragraphs [0046] and [0035]). 

Claims 42 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Meianson et al (US 7,1 16,721 ) in view of Yamaji (US 5,534,827) and further in 
view of Yang et al (US 2003/0227401). 

Regarding claims 42 and 43, the combination of Meianson et al and of Yamaji 
teaches the essential features of the claimed invention as set forth above except for its 
Incorporation In an analog-to-digital converter or a digital-to-analog converter. However, 
as evidenced by Yang et al, the usefulness of delta sigma modulators in analog-to- 
dlgltal and digltal-to-analog converters is well known (See paragraph [0004]. 

Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Meianson et al (US 7,1 16,721) in view of Yamaji (US 5,534,827) and further in view of 
Deruglnsky et al (US 2003/0223592). 

Regarding claim 44, the combination of Meianson et al and of Yamaji teaches the 
essential features of the claimed invention as set forth above except for the sigma delta 
modulator along with the pre-amplifier being incorporated in a microphone. However, 
as evidenced by Deruglnsky et al, the use of pre-amplifiers and delta sigma modulators 
in microphone devices is well known (See paragraph [0025]; See title). 

Claim 45 Is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Meianson et al (US 7,1 16,721) in view of Yamaji (US 5,534,827) and further in view of 
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Regarding claim 45, the combination of Melanson et a! and of Yamaji teaches the 
essential features of the claimed invention as set forth above except for the sigma delta 
modulator being incorporated in a class D amplifier. However, as evidenced by Masuda 
et al, the use of sigma delta modulators in class D amplifiers Is well known (See column 
2, lines 20-21). 
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Allowable Subject Matter 

Claims 2,6,7,9,11,1 6-20, 24, 28, 29, 31 , 33 and 38-41 are objected to as 
being dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 
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CONTACT INFORMATION 
Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Joseph Lauture, whose telephone number is 
(571) 272-1805. The examiner can normally be reached Monday to Friday 
between 9:30 am and 6:00 PM 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Rexford Barnie can be reached at (571) 272-7492. The 
fax number for the organization to which this application is assigned is (571) 273- 
8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see htto-V/oair- 
directusDto.aov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll 
free). For assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 

/Joseph Lauture/ 
Examiner, Art Unit 2819 
Date: Date: 06/29/2010 



